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Quantitative interpretation has become a trend for the application of GPR 
systems. Especially, quantitative inversion (such as the monitoring of soil water 
content, the detected thickness of bitumen layer, and characterization of electrical 
properties of the medium) needs the information of amplitude and phase of signals, 
which requires a high stability of the GPR system, Because the stability of radar 
system have directly effect on the security of the system and the accuracy of the 
system. Commercial pulse ground penetrating radar (GPR) in the time-domain is well 
applied in a broad range and becoming more and more mature because of its relatively 
simple hardware structure and intuitive time domain results. However, due to the 
different types of the radar system, the stability of the commercial pulse radar system 
in the time-domain is often relatively not so good, which has a certain impact on the 
accuracy of the detection results. 
The ground penetrating radar system in the frequency-domain due to the 
complexity of the hard ware developed slowly. In recent years, with the development 
of electronic and computer technology, varieties of ground penetrating radar system in 
the frequency-domain have appeared in the project. 
The ground penetrating radar system in the frequency-domain can be used to 
control the frequency spectrum and bandwidth by software, which made the 
bandwidth of the signal can be matched with the bandwidth of the antenna and the 
efficiency of transmitting to the underground can be increased. In addition ground 
penetrating radar system in the frequency-domain using narrowband to receive and 
using DAC, which made it has higher resolution and accuracy, and improve the 
system dynamic range. 
By contrast, we can find that the stability of the ground penetrating radar system 
in the frequency-domain is better than that of in the time-domain about one or two 
level. So we designed a ground penetrating radar system in the frequency-domain for 
comparison. First ,we designed its antenna based on time-domain pulse radar antenna, 
and obtain two band pass filter, preparing for the subsequent processing of the 
experimental data of ground penetrating radar system stability comparison; Second, 
We compiled data acquisition and control program for vector network analyzer 
(Anritsu, 2036) based on LabVIEW, at last we completed the design and formed the 














In addition, some researchers put forward a theory and method on quantitative 
measure stability of radar system, we propose a more scientific and statistics method 
on quantitative measure stability of radar system. Based on this method, we analyzed 
stability of radar system from the system types, mechanical vibration, temperature 
change, external noise and other factors respectively, and carried out further 
discussion to the corresponding results. 
In the quantitative analysis we found a better effect by the direct wave to 
measure the stability of the radar system and provide a reference for measure the 
stability of radar system in the future. From the quantitative analysis of mechanical 
vibration on the stability of radar system, we can be see that the mechanical vibration 
makes GPR system instability increases about one to two level, so it is necessary for 
us to try to reduce the impact of mechanical vibration. Finally, we respectively from  
temperature and external noise to analyze the impact on the stability of the radar 
system, we can see that temperature stability or external noise has little impact on 
radar system, which belongs to the secondary factors. Mechanical vibration and 
system types have much impact on the stability of radar system, which belongs to the 
main factors. 
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国外将雷达原理用于探测地下大约出现在 1910 年左右[15]，自 70 年代以来，
随着电子技术及计算机的进步，探地雷达技术取得突破性的发展，出现了诸如美



































雷达系统。早在 1972 年 Robinson 等人就提出了将步进频信号应用于探地雷达系
统的思想和方法[17]。在 20 世纪 90 年代，步进频探地雷达方法技术是在软硬件
上都取得了重大进步，从而逐步发展起来。 
在日常工作中，人们常采用商用脉冲探地雷达系统进行工程物探。但最近一
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